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(54) GREASE COMPOSITION FOR RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a grease composition for resins exhibiting such high abrasion 
resistance as to diminish the abrasion of resin members used under severe lubricating conditions. 
SOLUTION: This grease composition for resins contains 0.5-20 wt,% of polytetrafluoroethylene fine 
powder <0.2 \im in average primary particle size and an urea compound as thickening agent. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The grease constituent for resin characterized by primary [ an average of] particle size 
containing less than 0.2-micrometer polytetrafluoroethylene impalpable powder. 

[Claim 2] The grease constituent for resin according to claim 1 which contains polytetrafluoroethylene 
impalpable powder 0.5 to 20% of the weight. 

[Claim 3] The grease constituent for resin according to claim 1 or 2 whose thickening agent is an urea 
compound. 

[Claim 4] The grease constituent for resin of claim 1-3 which is an object for the gears made of resin 
given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable grease constituent 
for resin for the lubrication of the member made of resin especially about a grease constituent. 
[0002] 

[Description of the Prior Art] Many the gears and cams made of resin are used for the lubrication 
sections, such as autoparts, home electronics. OA, and an AV equipment, from the demand of 
lightweight-izing. low-cost-izing. etc. Recently, the demand of this formation of small lightweight 
becomes severe much more, when the load and rate concerning these lubrication members made of 
resin increase, wear increases and the problem that a life becomes short has arisen. Therefore, although 
development of the resin material which is excellent in abrasion resistance etc. is made in the ingredient 
side, also from the grease constituent used for the lubrication of this member made of resin, there are 
no bad influences, such as a stress crack of resin, and what is more excellent in abrasion resistance is 
demanded. The grease constituent aiming at the lubrication of such a member made of resin is indicated 
by JP,4-266995.A and JP.9-194867,A. It is characterized by the former using the ether derivative of 
polyoxyalkylene and/or polyoxyalkylene as base oil, and cannot be said as that with which molecular 
weight should be satisfied of the latter enough in respect of abrasion resistance although the latter is 
characterized by using the polyolefine wax of 900-10000. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
grease constituent excellent in the abrasion resistance which reduces wear of the member made of 
resin used on severe lubrication conditions. 
[0004] 

[Means for Solving the Problem] This invention is a grease constituent for resin characterized by 
primary [ an average of ] particle size containing less than 0.2-micrometer polytetrafluoroethylene 
impalpable powder. The grease constituent of this invention contains polytetrafluoroethylene impalpable 
powder 0.5 to 20% of the weight preferably. The thickening agent used for the grease constituent of this 
invention is an urea compound preferably. Especially the desirable example of the grease constituent of 
this invention is a grease constituent for the gears made of resin. 
[0005] 

[Embodiment of the Invention] Especially the base oil used for the grease constituent of base oil this 
invention is not limited. For example, the ether derivative of a synthetic hydrocarbon oil, paraffin series 
mineral oil, an alkyi diphenyl ether oil, silicon oil, naphthene mineral oil, polyoxyalkylene, and/or 
polyoxyalkylene, i.e., polyglycol system synthetic oil, (JP,4-266995,A), the ester oil represented by 
diester and the polyol ester are mentioned. However, a synthetic hydrocarbon oil is the most desirable 
at the point which cannot cause the stress crack of resin material easily. As an example of 
representation of a synthetic hydrocarbon oil, the co-oligomer of the Pori alpha olefin, and ethylene and 
alpha olefin, polybutene, etc. are mentioned. It is the point which cannot cause the stress crack of resin 
material easily, and base oil desirable subsequently to a synthetic hydrocarbon oil is paraffin series 
mineral oil, an alkyI diphenyl ether oil, and silicon oil. These base oil may mix and use two or more sorts. 
[0006] As a thickening agent used for the grease constituent of thickening-agent this invention, all the 
thickening agents currently used for the current grease constituent are mentioned. The complex soap 
represented by lithium soap, the metal soap represented by calcium soap, calcium complex soap, lithium 
complex soap, and aluminum complex soap as a desirable example, sodium terephthalate, an urea 
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compound, an organic-ized bentonite, a silica, etc. are mentioned. A still more desirable thing is the 
lithium soap, the lithium complex soap, and the urea compound with which a fault is used general- 
purpose from few things among these thickening agents. Since the lubrication section generally 
generates heat by the increment in a load, the urea compound in which the anti-oxidation degradation 
engine performance in an elevated temperature is excellent is the most desirable thickening agent. 
[0007] The primary [ an average of ] particle size of the polytetrafluoroethylene (PTFE) impalpable 
powder used for the grease constituent of polytetrafluoroethylene impalpable powder this invention is a 
less than 0.2-micrometer thing. Generally PTFE is used to a grease constituent, rubber, a coating, ink, 
lubricant, etc.. and the thing of thousands - a-1 00,000 number is used for molecular weight. The 
cohesive energy of PTFE is srhall compared with other high molecular compounds, and moreover, since 
critical boundary tension is very low, the PTFE particle which exists in the sliding section serves as a 
minute flake with the shearing stress by sliding, has the property which is easy to spread to the partner 
material of the sliding section, and is considered to give the lubricity which was excellent by this. 
[0008] It is indicated by JP,4-266995,A that the grease constituent which comes to blend the ether 
derivative and PTFE of polyoxyalkylene and/or polyoxyalkylene is excellent in the abrasion resistance of 
the member made of resin. However, it is not known until now that the grease constituent which blended 
PTFE independently is excellent in the abrasion resistance of the member made of resin. As for this 
invention person, primary [ an average of ] particle size used to complete header this invention for only 
less than 0.2-micrometer PTFE impalpable powder controlling wear of the member made of resin 
notably. Observation by the transmission electron microscope performs measurement of a primary [ an 
average of ] particle. Although this approach is not common as a particle-size measuring method, it is 
not influenced of secondary condensation but can measure primary particle size comparatively simple 
and correctly. As PTFE impalpable powder of marketing of primary [ an average of ] particle size of less 
than 0.2 micrometers, die NION TFX9207 made from die NION is mentioned. Among the grease 
constituent of this invention, primary [ an average of ] particle size is desirable, and the content of less 
than 0.2-micrometer PTFE impalpable powder is 1 - 15 % of the weight still more preferably 0.5 to 20% 
of the weight. At less than 0.5 % of the weight, even if the addition effectiveness is not enough and 
exceeds 20 % of the weight, the further increase of effectiveness cannot be found. 
[0009] In order not to form a reaction coat in resin lubrication unlike metal lubrication, the extreme 
pressure agent of a reaction type and an antifriction agent do not have the lubrication effectiveness. 
Therefore, in raising lubrication engine performance, such as abrasion resistance, by resin lubrication, it 
usually adds a solid lubricant in grease. However, even if it adds PTFE by which giving abrasion 
resistance by resin lubrication is known, in PTFE with a large primary [ an average of ] particle size, it is 
ineffective. Primary [ an average of ] particle size discovers effectiveness expected only in less than 
0.2-micrometer PTFE impalpable powder. An inflow becomes difficult more, so that elastic deformation 
will be large, will stick with partner material, lubricant will stop being able to flow into that clearance 
easily and a rate will become a high speed as this reason, if the Takani pile is applied to resin. However, 
the small PTFE impalpable powder of less than 0.2 micrometers in primary [ an average of ] particle size 
can also enter this clearance enough, and is presumed to be what demonstrates the lubrication 
effectiveness. 

[0010] The grease constituent of this invention can contain additives, such as an antioxidant, a rust 
preventive, a metallic corrosion inhibitor, an oily agent, an antifriction agent, an extreme pressure agent, 
and a solid lubricant, if needed about other additives. 

[0011] Although especially the grease constituent of this invention is suitable for the lubrication of a 
resin member, the application of the grease constituent of this invention is not limited to this, and is 
usable satisfactory also in the lubrication sections, such as nonferrous metals, such as steel besides 
resin, copper, and a copper alloy, and ceramics. As resin of the resin member which carries out 
lubrication using the grease constituent of this invention All general-purpose plastics and engineering 
plastics are usable. For example, polyethylene (PE), polypropylene (PP), ABS plastics (ABS), Phenol 
resin (PF). an epoxy resin (EP). polyacetal (POM), Nylon (PA), a polycarbonate (PC), polyethylene 
terephthalate (PET), Polybutylene terephthalate (PBT), polyphenylene sulfide (PPS). polyimide (PI), 
polyamidoimide (PAI). a polyether ether ketone (PEEK), etc. are mentioned. It is suitable for the member 
made of Nylon which the Takani promotion to a responsible post is sufficient as, and is used especially. 
As a still more concrete example, column type electric power steering (for a worm gear, the worm of the 
product made of resin (nylon) and the other party is steel) is mentioned. 
[0012] 

[Example] The approach shown below prepared and estimated the grease of an example and the 
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example of a comparison. The obtained result is shown in Table 1 and 2. 

The solid lubricant and base oil which are shown in Table 1 and 2 were added to the base grease of 
examples 1-5 and the [examples 1-6 of comparison] following, and it adjusted to No.2 grade whenever 
[ butterfly ] using 3 roll mills. 

Base oil: The Pori alpha olefin (PAO). kinematic viscosity (40 degrees C) 30mm2/s:paraffin series 
mmeral oil (P system mineral oil), kinematic viscosity (40 degrees C) 100mm2/s:alkyl diphenyl ether 
(ADE). kinematic viscosity (40 degrees C) 100mm2/s thickening-agent:aromatic series diurea [0013] 
[The evaluation approach] 

Falex Block-on-Ring abrasion test purpose: — wear-resistant evaluation test-method: of the resin by 
grease — the Falex Block-on-Ring testing machine specified to ASTM D2714 is used. The resin block 
made of nylon specially manufactured to a regular steel ring is assigned, and this ring is rotated at a 
regular load and a rate. The depth of the abrasion produced in the resin block is measured after 
convention time amount. 

(Test condition) Load — 1 49.5Ns (planar pressure 27MPa) 

Rate — 1470 mm/s Time amount — 60 minutes Gudgment) A wear depth of less than 40 micrometers 
is success [0014]. 
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[0016] PTFE1: Die NION TFX9207(trade name: product made from die NION) PTFE2: RUBURON L-5 
(trade name: Daikin Industries. LTD. make) PTFE3: KTL610(trade name: made in Kitamura) MoS24 : 
MolysulfideCtechnical fine grade) (trade name: product made from CLIMAX MOLYBDENUM COMPANY) 
MCA5: Melamine SHIANU rate (trade name: Mitsubishi Chemical. Inc. make) [0017] In the examples 1-5 
using PTFE with a primary [ an average of ] particle size of 0.1 micrometers, it turns out that wear is 
small. On the other hand, in the examples 1 and 2 of a comparison using PTFE whose primary [ an 
average of ] particle size is 0.25 micrometers and 5.0 micrometers, wear is large. Moreover, the example 
3 of a comparison using molybdenum disulfide, the example 4 of a comparison using a melamine SHIANU 
rate, the example 5 of a comparison using graphite, and the example 6 of a comparison that does not 
contain a solid lubricant also have large wear. In the examples 1 and 2 of a comparison, the large 
example 2 of a comparison of wear of the particle size of PTFE is smaller, this — a lubrication side — 
raising — although it thinks since grease oil was supplied to the lubrication side, it is unknown for 
details. However, all serve as bigger wear than the minute particle size PTFE of the same example 
chemically. The above thing shows that wear can be notably made small by using PTFE of minute 
particle size. 
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